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' PREPACE ^ = ^ ;; ; 

These material^ were developed for in=sarvice workshops for K-8 teachers f 
as part of ' the Win^tdH-Salem/Forsy th County Metric Education Project - ESEA T^tT 
IV^C* A teacher (or team of two) from each school was trained in a aeries of ) ^ 
six thr,€e-h0ur sessions , using these hands-on measurement activities along w^th^ 
some from the North Carolina State .Department of Public Ins tructionp ' Mathema t«s 
Division l[Dr, Robert R, Jo9eSj Director). , ' 

■ These MetriCpntact teachers in turn are responsible for conduetlngf ten 

one-hour in=s#^rvice sessions in their own schools during afternoon planning /time 

*(sa no stipends are required ^ though the^ MatriContact receives a nominal 'atiybunt 

. for outside preparation.) ■ 

■ ' = s ' 

The activiLies were chosen as representative of the kind that have 

most effective In^project school classrooms. Most of them can be'reusec 

or easi^ly ad|pted by the teacher, depending on the grade level involved, 

.the introductory stages ^ material Is se^^om tbo easy or ynder level, as 

bdiome in a couple of years. This is true for teachers and for ^tudenti 

nCed a geat variety of non- threatening activities, especially those thai 

encourage donversationa 1 use of metric terms and actual use of measuren/ent tools^. 

The objectives of these ten in-service sessions are> " ^ 

(1) that teachers understand the reasons for change to SI and , the 
process involved; / 

(2) that teaihars become familiar with the new language of measurement 
and xomfortable in it^ use; ^ j 

(3) thaC teachers gain -exparience with the new units for length, area, 
volume, capacity, mass, and temperature, and the tools tpat measure 

^ . them; and / 

^ (4) that teachers become aware af developmental sequences in measurement 

^learning and sornt- offective teaching techniques, ^ /" ■ ' 

- - - , 

Besides theffe ten in-service sessions, teachers in the W|/FC system have 
been involved in other staff deveiopment programs aittied at cqrreiatio*n of student 
behavioral objectives winh texts of tlife varioys disciplines and selection of 
supp 1 einen Lary materials and equipmLuit for classroom use. 

'Testing of studerlL per f ortnaitce will begin in May ^ that will be considered 
a p r e - 1 e s t , making this ytarfe work a sort of triai run,- The same test given a 
year later wiil be called a post- test , to determine whether students have about 
reached grade level- as Lndicated by project school records after a com.parable 
inte.rval. Our experience indicatls -^that both students and teachers will need 
about tWQ*years to achieve a real grade-level efficiency, though both can^devefbp 
comrrion nieasurement skiirs within a relatively short period of time,' 



There are two pos s ib i 1 i t i es good teachers will avoid: 

.( I ) postponing all wo r k with n i tj L r i c s until t h. e y a r e s u re t h e v know L li l 
wHoli^ . sy^tein (they diihr t wn i I until they knew the whole custotnary 
sy^ ttnil ) ? ^Jt^ 

(1) tryLn^ to^L-t the whuie job done Lhl^ y ea r by ,i^yking metrics a lu'W 
courst ni sLudv it) the, curriculuni, ne^loctin^ other areas. 
A (uudt rale appr()ach !U:cde(i:' rhe chaiix;e in rnetrlc^ is. not a "one c -and - t n r - a 1 I 
event. It can bt= achitvcjcj easil\' il dutu^ cahiilv^ with i:f)nstant r t- i n fo re eifit ii i ♦ 
it nei^ci not be hanuaered in! 
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Hinti For The Teacher^ 



1, Concentrate pn teaching measure iient - use metric units 
understand any tneasurement sys t effl y they must have 
maasurihg. There are many akills 
balances; counting units; namas 
measured; etc*) that ahouLd pre 
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Before children can 
many experiences with 
(reading scalest using rulers ^ beakers i 
of units; relationship of units to things 
cede any study of metrics as . a systeig. 



Us^ metric units every time yoii measure , in all subject areas, 
essential to the understanding 'that metrics is "for real," 



This is 



1i, Teach prefixes and symbols- as they are needed ^ the complete set need be 
expected only of older students ^ when you stress the logic and simplicity of 
metric^ a^ a system . 

4t Use actual units measuring inV^^ments. The degree of accuracy needed 

may vary with the purpose at hand", but should stay within a reasonable range* 
Stress that measurement is always approxima^te , not exact. 

5* Estimate, then chack by measuringj once the unit is fully identified, 

(This same principle should bf used in many basic arithmetic operations,) 

6. Begin with linear measure - the centimetre for young childrenj the metre for 
intermediates or older. Work with it unti 1 sjbudents are comfortable with it 
before pushing other units, 

7, Avoid the use of common fractions with metric units - decimal notation is 
preffeTred if parts of units must be considered. In early grades, choice of 
suitable units pre vents this probLem* 

8* Don't spend a lot of time on conversions between units within the system. 

Students must learn relationships between units, but will not need conversion 
skills often. 

9, Don't flight a metre-meter, litre- Liter spelling battle, but i nsis t on correct 
fSymboLs* ^ Use the term mass when using balance scales - this is important for 
proper dGveiopirLent of science vocabulary. Weight will probably remain in 
popular usage with cjither rnass or force. 

10. Teach metrics as the system - refer to other units as "old style." Teach 
convc-rsiuns only if they are reaLly needed for a specific real situation - as 
when old style data must be coiiiija rt-ci willi new "metric data. Use., the [tiost 

g t: n e r a i L z e d c or n p a r i s o n c ( ) n s i s t e n t with, t li e data; a Iway s c on vert old data t o 
new [fit: trie forni, so Lhat use of tliu data will then procede in metrics* Do not 
c rea t c- such si. tuatiuns! Do r e 1 a t u units to comjnon objects and body nieasurem.ent 



^Basud on r ucofiiiiitinda L Luiu 



iiUers I a I 



f .onso r t iufi^ on Mc- L r Lc Isduca t iuii 



iJ 
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TOs METRICONtACT TEACHERS SESSION 1 1 ' BACKGROUND AND' STaTUF^~~-~ 

In Advances 




^1) Arrange to have a film "a Metric toierlca'' (5-8),'%tric Measure Made 
Easy"(K-6), or an introductory or background fllmstrip if convenient. 

(2) Put up a notice asking te&chers to bring their copiis^f the Parent's 
Guide to Homjework - specify beginning and ending time along with ~~ 

* place and date, 

(3) ^ Prepare an attendance sheet headed "Metrics Workshop - Sept. 1^ 1976" 

for them to si^n in on* ^ , , 

You Need: 

(1) Appropriate projector for film or filmstrip if used 

(2) An overhead projector if ava'llabie 

(3) Your school's metric kit and/or other materials on display so teachers 
can see what is available 

(4) Some metric stations set up (at least height and weight) 

Sugge s t e d Ac t i v i t i e s : 

(1) Show film or fllmstrip. . ^ 

(2) Give pre-test - seriously - but do not take up papers, 

. (3) Use "The Metric System" overhead (cal 1- attention to the fact these 

J - are overhead masters and should not be marked on). Point out root 

words and discuss how prefixas Join with each. Refer to tafcle on 

page 15 of Parent's Guide* 

^ (4) Complete the Metric Reader sheet - check together, 

(5) Use any remaining time for stations and materials display* 

Assignmen t : 

Learn the three root words, the six prefixes, and their symbols. Look 
over page 11 uf the Par^ts ' Guide , especially 1795 ^^ 1866 , 1893 1975. ' 



Note : 



A Parent's Guide to homework is being reprinted now. More about its 
use in the near future! 

C'heck wi til your principal to see that proper application has buen sent 
to Dr. Sandefur. Tliis is vital. Certificatu renewal credit may be 
given only if proper appllcatiori is on file in the offict^ of Program 
St^rvicus arui Lht^ir re(|U i rernen t s on rt^iorting are met, 
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Mgtric Syitemi BACKGROUND AND STATUS 

ThsE^ Is* no law saying we must/ use metric measurement now. BUT, in 1974, 
Congress passed Public Law 93-380\"to encouraga educational agencies and 
institutions to prepare students fi:Q use the metric sy^stejn^ " This was soon 
followed by a policy statement from the North Carolina State Board of Education 
to the effect that public schools should Increase their teaching of metrics each 
year so that by 1981_ metric measurement is taught as the .primary system of 
measurement , The date is geared to mathematics textbook adoptions, but the 
policy is notf limited to mathematics* 

Latest in the series of edicts is PuBlic Law 94-168 to set up the United 
States Metric Board to coordinate activities throughout all areas of change - 
business, industry, education, etc* The president nominates the seventeen 
members and Congress must confirm, them* 

The Winston-Salem/wrsy th County School Board and admlnis'trative staff, • 
through their initiation and support of the Metric Education Project - 
ESEA Title III - and other activities, have taken a leadership position in the 
State in moving toward a metric curriculum. And North Carolina Is one, of five 
states (with California, Mississippi,. Minnesota, ^and Maryland) biing given 
special grants f<>r metric project "development* * 

During Phase I of the Winston=Salem/Forsy th Metric Education Project, 
teachers at the project schools (Brunson and Wiley) attended workshops, 
investigated materials, and bejan developing a curriculunu 

In Phase II, plans they had made were trl4d out and materials were evaluated* 
By the end of trtat second year, their curriculum was determined, activities ^ 
were selected , and tests were developed. At .the same Lime, MetriContact 
teachers were trained to begin the process of change throughout all the K-'S 
schools in the county, ^ In May,^ pre = testing of students was done in the pro^ 
ject schools. 




Now^in Phase III, the project schools will serve as ^^Rrfns tration sites for 
the system and area, open on a regular basis for visits by teachers. and 
adniinis trators * Workshops will be available in all other K-'S schools with 
MetriContac ts serving as coordinators and project staff providing materials and 
other assistance* At the end of Phase III, post-testing will be done in the 
pro j ec t ^ schoo 1 s to determine *wliether the p^ToJect approach doe s'^i^deed lead to 
the dt'sirGd result. At the same time, pre- testing will be done in the other 
schools* 

Throughout the process , an effort is being niade to ..enlist the help and 
support of parents and otliers in tjie corrirnuni ty . To that end, the Parent's 
Guide To 1 1 01 ne wo^ k is being widely distributtjd , and sucti special events as a 
'ibc>c\lh at the DiH|^e Classic Fair, exhibrls at llane^ Mall, and Metric Week 
a c L*i^v i t t V we r e i n l 1 1 a t c d last y ea r by 1 1 1 v \^\v. L r i v s Ad v i so r y Coun c i 1 and will be 
repuaUcl in Pliase III* With all K-H schools in ttit! i (jriiiiiuni ty involved ill Lhi^ 
e t I c J I L I a 1 1 a c \\ stud c n L s t h cj s y s t c ni 1 1 1 e y will u .rs v a 1 f iio ^ t e kc 1 u s i v e I y - a s a d u 1 1 s , 
eiiid wltli rnpreasing inovcm.ertt toward metric usage tliruughout all secturs of the 
tcoi.Hjffiv , every effort niust i)e niade lu svcu/v partiit |)art icipation in this very 
Iiipu riant |.)art uf tliuir cliild'^ ecj uc a L lcjH , 
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PRETEST - ^RIC.^ffiASUMM©^T WORKSHOP ' ^ 

Diatanct 1* How many yardi to a mile? 



2, A 60-knot wind blows^how many miles per hour? . - . 

^ " " feet par second? ' * ^ 

3, How many feet to a furlong? 

4, Which is the largest unit, the rod, the fathom^ or the link? 

5* How many faet in a ro4? fathom? a link? - 



Agea 6, How many square feet in a .s^are mila?_ 
7* A barometer reading of 30.14 means^ ^ 



Volume 8s V^ich is larger in size, a dry quart or a liquid quart? 

^ by how much? 



*9* How many quarts in a peck? 

10, How maTiy gallons in a barr^al^l^ 



11. How many cubic inches in a cubic yard? 

12. How many pounds of . water does a barrel hold? 



(Water weighs about 60 pounds per cubic foot.) 
13, How many quarts of water in a square foot? . 

Mass 14. How many grains to a corranon ounce? ^ 

1 5 . How many pounds to a hundred^ weight? 



16. Which Js larger j the Troy pound or the coimnon pound? 

by how much? 

17. How many pounds to a long ton? 

18. A cubic yard of water, weighs about how many ounces? 

19. How many cubic feet in a cord of wood? ^ 

20. Which wetghs more, an ounce of gold or an ou^l^pf feathers? 

Miss a few? That'may not be too bad; at least those don't have ti be unlearned 
bo^trre^ybu can change over, to metric rneasures. This is adapted l^rom a self 
quiz developed by Dr. Anton de S, Brasunas;, University of Missouri ,\ Ro 1 la , who 
is a regional director of the U. Metric Association. Pub li shea in the 
American Metric Journal. ^ it included a report that the average sco^e is 41 
Feel Better? Now you cai^ start witt! a new system so simple and easV that it 

has swept around the world. GO MKilviU* \ 

\ 



4 
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PROBMLE ANSWERS TO PRETEST 

1, 1»760 yds, ^ I mile ^ *^ 

2, (a) 1,1508 mllas/trour ^ 1 knot 69.048 mllea/hour = 60 knota^ 

' (b) 1*6878 feet/second * 1 knot L0L.268 feet/s'econd^ 60 knots 

r 

3, 660 ft. ^ 1 furlong ^ ^ , , 

4, rod^ fa thorn >^ Link ^ • 

h 

5, 16. 5 ft, ^ 1 rod . _6_ *66 

/ 

* 6; 27,878,400 sq. ft. ^ 1 sq, mile 

7* Height of a golumn ot mercur^ 30 . 14 inches high 

8, Dry by 9*45 CkU. in. ^ ' ' 

9, a dry qts. , ^ . 

10. 31 if wine, 42 if petrolaum, standard 31.5 

11. 46,656 ^ ^ * 

12. depends on the barrel (see 10) One gallon weighs 8,337 lb. at 62^F 

13. Nonel^ 

14. 437.5 grains - 1 ounce avoirdupois 

15. 100 or 112 lb. ^ 1 hundredweight 

16. 1 lb. Troy <l lb. avoirdupois 

17. 2,240 lbs. ^ 1 long ton 

18. 26,968.875 oz. ^ 1 cu. yd. water 

19. 128 cu. ft. ^ 1 cord of wood 

/ 

20. ounce of feathers (avoirdupois ) ^ ounce of gold (Troy) 
I (437.5 grains) } (480 .grains) 

Some of these niay be dtbateclj depending on tlie table or reference 
you uscp ' 




THE me;tric system 
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For a useful transpat enc^, ( ul in Lwo just above Iha dec ifiiai poitit* IJsin^ a 
^ c I ^ a r f ) V e r 1 a y a n d a n e r a s a h I c • p e 1 1 , ' w r i X v t h e n u ni b r b e4 n c: o n 5n d g r e d i n 
prop(: r pos i t i on uruier lAui iwcttic tc^rtr; ;, Tlui low^r half c an then be rnoved 
Left or rL^ht to denionstrato the v^ru ol convt^rtin^ units within thti systeiiu 

: -J 
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THE. METRIC READER ^ ^ ^ 



Consider this sintencn ^^li « £ 



The rug is 4,75 m long. ^ ^ * * 1 5 

^ This is usually re^ds , 

'Hie rug is f o^V point seven five meters long/ 

It means 4 metres and 75 centimel^ers, just as $4.75 means 4 dollars and 75 cents. 
Notice that the symbol m is for metets; the decimal always fo 1 lows^ the unit_ named * 

• • £ lie ^ . 

Or another example: . 3^ f 

* The table is 37.5 cm wide, , 3 1.^^^ 

^ This would be read i - ^ * 

The table ia thirty-seven point f Ive centimeters wide. 

^ It means 37 centimeters and 5 millimeters* ' 
Tiie symbol cm determines the decimal place. 

One mor€* example: * ^ * £ O f 

The rod is 2.138 m long. ^ 2*138 1 

This should be read: 

The rod is two point one thy ^.e. el^i t lucteri ] ong^. 

It [fieane 2 mtfters and 138 millimeters. 

• S 

Now rt ad t hese and wri, t<^ the words tliey rrpruacjnt: 

1. 0*H4 rn J 

2. Uf.b riii ? 



L n2 .H krii 



...... ).. 
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METRICS FOR '76 



1, Meas4J*e 'your height in centimeters. 

2, MiMure ysur wtfight In kilograma, 

3, Maaaura your handspan In millimeters* 

4* Measure your thfest in cervtlmetergi ' 

5* , Maaaure the lengtK^ of the 'room in mMers*^/ 

6^ Meapure the width of ^ fingernail in 

millimet era. Is it £lose to 10 riffii wide? 

7» Use the tape t@ measure your dxmsgan. 
t, Compare with your height (In cm) 

8, Find something about one meter from the floor. 

9/ Find the area of the stamp in s^quare centlmetars. 

10. start with a' Liter of "coffee" (water). 
How many cups of /"coffee" could you ser^e? 

11. How many drops of water fill a teaspoon? 

12. How niAny teaspoons of water fill the cup ^ 
to the 20 ml mark? 

13. How many grams does a nickel wtjigh? 

14. Measure 50 grams of .sand (inc luding %.the weight 
o r tlie cup ) . 

15*'pifid the 'Weight in grams of ygur pen or pencil. 

16, Hold the bulb of the tliermoiiititer between your 

. tWD>palins. Read the temperature Ln degrees Celsius, 



Use this k iji d ■ q t activity when you are c al led on to "do something on tiie tries" 
for a gToup of friends ^ a club meetinMj^ etc. (Choose easy, one-operatidn-only 
activiti(:Sj and keep the nutnbur sniail.. A few, rcrncmbercd, arc better tli^n - 
niany ^ tor^uttcn! - - > 
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TO: METRICONTACT ^fEACliERS 



TKMPKHATURK , - riMl-: - MONKY 



In Advance: 



You Net 



(1) Record attendance from previoii.^ sesnion hut savti iIm^ in sheet:s. 

You might ask if aiH'onc' 1 or ,',01 in sirn iiu Prepare view sbefM ^'n«t^ 

■ (2) . Heniciiibt' I" to ^ave oii^t ^ o|u oi ^ arli work slu'tii mi \ f)iM : 1.1 ! i.^hnoi': , in 
ciASv anv'-onr want^ to duplit.iti' ii i .u" c las^ruoiii u :h , 



(L) KLl.i[^5trip OH t..eni|U;ta t iri 

(/) UuriuMis t ra t iur t li l- rujoiU' 
(3)" ttie rniuuie I t V 

( 4 ,) }< c i.l a r 1 (J* wf. i t-i x i ) n l_ r u v 

{ ') ) Me t e r s t i e k ai si r u Um 

( t> ) Ove rhc'ad p v -'^ \ t ^ 



'1^ 



d Ac L L V i I Lt:^: 



(1) 



4^. 1 ,M e 



\' [ 1 ur 



I a 1 k .eb ai I wva t 



Use a Lil.n:;arLi 
and t.ui;i|)t. r^i I u r r:. „ 

Call arteulfun U.j [uJUain iu-)aid, 'M'hL: Ctd.iue. Uav -Ui;i;t^iUod k 
kyrin iwiusl and Ann ka 1 im^ . AiuHlu r ^oluI oiu d i v i tU^a 1 lu^ Ihm 

inLo fjuait, ei:. t.oi i Ur t\a[! ^.t.iaeie:, wiih a i a PUMiii. t t a .it^llr. ^ en 

l^iekt't^^. ill f^at k - ^ i i ujii hold a| mm o p i i a t a- pLttin.^s hunu'jit kv 
t h i I d L o ir. 



i ) i:v>iiiph'i ^ { k. Mill, p 

no t O Miiok . 
^ "■• [Ua i i \. I (aMii:, va i ' 
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i 

But We*ve AlWAYS- liistKl iIuh l oina ry . ' . ' 

* . 4 _ 

Many units ol iiiLa^^irt: havi; ^u^rvc d uiaii in i'hv past - (jui; cu:i toiiiary aysltun has 

been an ac-c^uniulaLioii frotii iiiany sources, Evefii Uie way we cuunl these units 

r e fit- c t an i: i o ti t I li t ( > r y . T' h t ^ H o iii a n H c u u n t v d h v [\.jvlv ii . ; = . j o w ( i 1 1 a Ve 1 1 a cl 1 2 

!n(,lu'>' in a loot ^ ! hiMirs (ur tlu* clot'i^ taft-j and I. Wt-'lvt t in a dozun, I'lw 

Gtovk^i count t (l iwtMit \^':^ ■ 5 roil; iln iii «.^a[iu' :\ scow oj vcara and 20 grains: Lo 

t_fu iU[i\i , riu- luib\' lonitiiiM bii^iid iiiaiu ralriiial inns on (U) ■= v/<.' know uO \yca'onds 

[iiakt- u ifiliuitc- \uV an an^Lila^ dc^ita ), cK) [fiLntiLub uiakc an lujur, t.iud uO [uiniius 

[iiako a ! !nidra[ii/ f )t Iu.m . lust in ni t Mjiiit\ o^^.^d a binai'V 3?;yHL(j!!i ^ Z' cupii itfaku 

a p i f I { , 1 ^a I 1 on N tiia k i- . i p i k ^ a tui u n 1 s ^ a r t ■ ■ ; i v i c n ■ tl i n i o b n 1. vt-' s , L o u r t h , 

L^^l 1 1 li , " and i x 1 1 t a I h . ' 1 n Lt- r^->- 1 i n^: I \' ^ Uhu Iwu^digit sy^'^-^ni la tla busL:. lor 

our iii(>d(a n ioniputtr^j and all our v Ivci roii'i l t: c; cdino I ogy . ^ : ' 

Ibc ju) 1 a L L L \' ol oUL lav'orLtc oVHltut l)ayta] on LO'h aUiiust corLainly caiiit 
f roiii \ in - 1 \ k: 1 tio i u i i (bat i\^ivv iwnst o 1 u ^ Ion \ \ n^^ti-.Y , As a base, UonMias 

iU' Hia t bi.:iii.H i t a 1 npi r : i > i i ovci: \ ^ ^ \ i or any o i t.lu; o lluiri] ; but it m 
\vv\ /Ui t i ;a at L o I \ I ^o = v; >"\ do\ :i..v', t.. pit^viMi b\' o\iv c'X[)o r i inic o \v?lt.li tlio dc^llar/ 

l-'roia t foarhlne :j i andpt) i n t , it ha:; ^iovorai real advantagt^s. Koreiaoa t , j 

L t > widti^pto^ad a^o.. 1 j^tan. i ;oul lo.t^ , It. bos bocoinc- tho pr L uiary syi^tGiii for CDunt = 

i lo; tliroindioni i.iu 1 d . f'iu dovMijiai u;a).;i bn L into it. makos iiia L hciua L i. c a 1 

i !po I i I i on ^ ! ' 1 a ( i \ t \ v s ! i^:p u . i nd / U ^ oil... i ami , bo t b lor yho\ e un la. and 

[ ui p. p i . 
/ 

i b<\ i t : t ;-a iMi: wm.^ df\ENMU;'d tu :.,ak^' tbos^^ advan!agt?>s avail.ablt^ Ln tbu * 
toi^utn i Ok. .0 a M oo 1 I , wb o t ^ \ i r !v i n d ^ w m t a so i i iiuoi I t may r t'p re sou t . 

c.tiaaint\' I ! u) t 1 u i" a- tn;? I ^M oo/"t o bavr tu Uuirn now iiaiut^ia tor nnitSj but. tho 

. td V an t a i u 1- i la \ ! n i', All * a i , da i. [ \^ < a k r a t i o ns ' j to one s v s t etu w.L I L tar out ^wt* i ^h 
t fio 1 [u.( aiv en i J 'Oto . Ibc tua. iini!,^ io I bfUira' i Vi' ba\a''MiO i.iiipi) ia:an t s i gioi 1 1 0 an o i ■ ^ 
b 1 i t Ml! a a : ^ V ■ \-j Mb b 1 * b 1 b ■ \ tail ■ a ■ a : a d b a ; ; I t h i t t » wu i I d " W 1. 1 1 o a c r e p L a n O t a 

A .0 1 I ' a r, ji ! ill [„. a I k a : a at [[lO i a . , ! i ^ . i 11 hu'a a . o n r a n t r a t i U j.^^ o U on t 
.iVoiai.., dc H :.i.;a i :o aalott ^ a.lli lai lOiial auudK,a.i dt a- 1 tais in^ In. uiuphaaia i bn I 
aa ( d 1 - a . a i I K a ' . I ud • i i i L 1 1 k l . 1 1 t u as a . i i 1 kinds 05 nuuiiai r oiiio u t in 
.1 l i t b ..i a i ^ aaa a i i a < a , ! '. lii- .la do 1 kua. uid tasi t a - ^ind m t I bi' sa:iio 

{ i .i! . OnLiuk a [ I 1 1 I k a a \'. i I ! p i o ba b 1 x 1 u ^ u ^ 1 • ^ ' ' * d i ^ ' i i ! Mia ; ^ t ! r ! no ' 
I a ! i ; ■■ t \ i. , \ = ' ' : [ I f i i - . I . 1 a L a > ■ j u ! ! i i I ' a i a t 1 s.) d i 1 0 a i j . s 1 o [ p ■ \.y i t f i VK > vk p i a b I i M u a . 

, ! ! ^ sa I , 1 • - I ^ ' M . j/, oa a i o ^ bo t !' t bi' (. 1 a 'i-^ J a t b i i d 

■ — U' i 1 I i Oa\ . :al . , Oa i. i i ' I aij' ' ' ^ . aaa . i i i » m] s .ai ! i a o. t. ia> i i ' \# I 1 bi 



I ! 0. h-aa I \ . . . , la ! ! - - p.- a I . a- 
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.Suppose the same principles- used in the metric system had been incorpor- 
a ted i n t o our ■ mo n C: y sy s t em . T 1 1 e Cxc o k wo r d wo u 1 d p r o b a b 1 y lia v e been k o p t - 
daU^r, Then, using the prefixes coiiiinon to other units ^ we would have i 











'nil 


liALEH 




kilodalcr 


s 1000 


, oyo = 


(J i\ it 


thousand dalers 




i 1 Q t ; 1 0 dli 1 1 r ^ 


$100 


.000 - 


0 n e 


hundred dalers 




dt?kada ler - 


^'10 


, 000 - 


t e n 


dalers 




daler - 


$1 


.000 - 


one 


daler ^ 




(Ujc i da 1 e r = 


'50 


. 100 - 


0 n e - 


tenth of S daler, or dime 




c e n t i da 1 o r ^ 




.010 - 


0 n e - 


hundredth c>f a daler ^ or cent 




iriillidaler 


$0 


.001'- 


o n_ fc - 


thousandth of a dalerj or mill 


Nearly" t wo hi u n d r e d 


y e a r s 




wiien 


our country was young and such 


wt^ r e b e 


In^ made j t 1 ve 


dekada ler a 


($50 


,000) would buy a whole section 


f crLile 


land in North 


Carol 


ina J Si 


D lilt 


lui 11 would have had real value 



(Now you can liardly spend a cent.) 

But notice one very important point. Our forefathers chose a decimaj^ 
sy^.teni for their dolLars, just as is uked in=the me tr ic *sys teuu In our 
tiioney , in lai L 1 s luaku a ctiUt, 10 cents make a dime^ 10 dimes make a dollar, 
lo r til a^t we c a n b c p r o 1 o un d 1 y g r a t c f n 1 , e v e n t ho u g ti t ti e founding fathers 
re ] ec t t^d, the same idea for other measurenients . 

\Anolher thin^ Lo^ nolLcc is that, with the mi 11 in daily use, we would 
rcKular ly have used three places after the decimal^ just as we \-^\l\- when 
deaUm: wllh aetLn-atu LenHlhs. Try writln^i these total amounts as one figure 



3 dalurs, ^ diiiies, cents, 2 mil Is 
V daLtiLS^ 0 dunes, no cents, H I. Is 

[;ietc:r?i , o dec Lmt- Lers , i t cii t i hu- tcr s , 5 millimeters 



i ;,[(• t (. r>, J iio (\t'(- i [ue t lis 



I t. l 1 I i Ihi' L t i" , 4 III L 1 I i IliC' L £;!" : 




Qtf^ 



eQTher 



Monday 



50 



30 



20 



10 



■10 



i -20 



Ctlsius 



Tuesday 



50' 



40 = 



30 



20' 



10 



= 10 



-20 



0 



Wednesday 



Celsius 



50 



40^ 



30 



20 



10 



■20 




Celsius 



Thursday 



Friday 
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50. 



40^ 



30 



20. 



10' 



■lO" 



-20^ 




Celsius 



50. 



40 



20 



10' 



0- 



•10' 



■20- 



0 

Celsius 
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TO: METRICONTACT TEACHERS NON-STANDARD AND ARBITRARY UNITS. 
In Advance i 

(1) Record attendance of previous sessions - save sign in sheet - prepare 
a new one, " . 

(2) Select the activity sheets you will use with cuisenaire rods and 
duplicate thefru 

You Hetid : [ 5^UeT ^i-e.^^ ^T^JJ 

Cuiseikire Hods and (ActiviLles 1-8) from notebook materials 

m 

Several boxers of Jumbo ^ri paper clips fi;.om school warehouse 
. (j cm X 1 cni) 

Suggested Activities: 

(1) Worksheets with rods if possible, if not, use paper clips as a unit 
and measure everylhing easily at hand. Have them make a list on back 
o t wo r k s h e e t . 

(2) Using the thoint as a unit, measure five objects of varied size. 
Record. 

(1) In small groups, devise a [neasuring system using the jumbo clip as a 
unit; report results to group and compare. 

(4) Usingjclips as a unit, devise a non-standard exercise , suitable for 
use at your grade level. ^ 

(:)) CompLete these sHeets - ust; the Milli puzzle as a ruler by folding 
along the edge.. 

Ass igniuen t : 

1 k abou t wha t you have done to someone not in the workshop. 

NUTESi 

(L) Paper cLipi. illustrate measurement with non-standard units. Remeasure 
with jumbo clips. Discuss problems, ^ 

(2) 7he MilU puzzle Is for visual familiarization with cin units. 

, J^3.) The "iork" sheet is introductory to niea^^^ng with ciii; the ''brush'* 
page introduces idea of "es t ima te , ->iifej^'^H^re . Some familiarity 
with the unit Is ^neccessary before^^uessing is productive. ' 
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USING THE PAPERCLIP AS A MEASURING UNIT 
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Write the length of each thing, to the nearest paperclip. 




The length of the pencil Is about paperclips, 




The length of the brush is about _ paperclips* 




T'l I e 1 e n ^, t h o i t h e rub be r band is a bo u t pap'e r c lips 




The lenkith of l!u^ screwdriver is about 



p^perc lips . 



V \ \ » 




'I he I t;fn Lh t.he 6 I raw is abuu t 
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TO: pTRlCONTACT TEACHERS , LINEAR - CENTiMETER 

r ^* = 

In_ Advaiice 1 0 

Record attendance from previous session. Save sheet. Prepare a sign in 
sheet for this session. 

You ^N.ued : / ' ^ _ _ 

( 1 ) F i lins t r i p on 1. un g t ii , Li a v a L I a b 1 e ^ and pro j-ti c Lor ^ ^ ^ 

(2) Rulers ' ^ ^ ~. 

(3) Scjvc'tal cubes vvitli uuiiibers 1 = 0 (don ' t call the s e dice). 

^ ' " ' ■ 

Suggested Activities^ - ^ 

(1) Films^rip, if used 

(2) Find Milli's ineasagc - note continued emp^hasis on the cm markings* 

[1 s e as a rule r 1 o r o t li e r s h e o t s if desired* >^ 

( 3 ) V 1 a y th e game - no t e th at it re qu ires counting skill only to six. 

It increases faiuiriarity wiLh the cm unit. Stress tha? students need 
tcJ' work a Long time with the ciif and meter before ,ithey work with other 
urii ts . 

(4) Note that, to raise tlie grade level of Milli's Measure Each Line or 
tody Ant you can specify measurements to nearest ml 1 llmeter ^ using 

, decimal no tat ion (example, 3 cm 2 tmn - 3,2 cm). This is a good time 

4:0 emptiasi^.e rounding off = four or lesSj discard; five or more, add 
one unit (example ^ 3,4 crn - .3 cm rounded off ^ 3,5 cm - 4 cm rounded 
off). 



As a ignm en L 



NOTE 



(Hope thtjy'^ coinpLaln that this way nb l iniough mater Lai! Be sure Lhey talk 
Ijot abc^ut melrii:s.) Mt!asui;e t) objects at home in cni or nuUi 



U ) Mi I Li '^^ Secrt;l Message is f or visual f ami 1 la ri tuition with a scale 

c o 1 1 It I L n L n g \\m n Ui i r k i. 1 1 g, s . 
(2) Mil L i ' s Me asu r ing pracLice sheet introduces linear measurements Lii 

wfioLe cnu Fold Uu: "iaesya|.;t^ " sheet so the ruler can be used for 

nieasuring, 

\ ^ fiie l)irth(ia^ < akc' ga me i :. a :>iiu[)Lt^ counting game wliich sFioultF- 

^ ntuiiragt' rt-piattHl say Lii).; i>t t\he word cen 1 1 [luM: e r ^ 
(4) Atit is a JMure advatte^i coifntint: aiui atldit'ii)n t xcn^ise* 
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\ hdS d sec re 
rn e s s d ,g e fo r li e > 
{ r /' e n cJ 5 . ' 1 r' rl ^ k e 

' h e Y c o J e , 5 i ) e p u I • _ 

J_ Cj^M ^ d r) dl SC? ON \a 7 -^li^^ £ r; J 
of /i e r ruley. I he d she HirtJe. ^/le*^ 
)|ir'>yd cje )oc./s I/ice //j'i-s /Tiads-^^^e 
Can ijou f/Jnd hey n)eis<^f]€ icy ai0u 



\ 



1 



Is 



T 



/ 3 cm 



I on 



1 c 



/ A 



i / 

/ 



'1 « 



/ / 
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Icike lur'NS rfiJffhg The 
tube Ta s e e o uj m a n 
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V 






i 



1 S CI y s, 

M © ^ s u r e a d c h ^1 1 n e d 

' u?> i Te The n w m b e v o F 
Ce n Ti meTerS. a F T^e*- T/»e 
/cTTe^-, me m be»-^ C iyi 

/^ec^ns c e nTi maTeT . " 




R t' KY I e m b e >^ Tu 
c^^ V I Te C >^ 
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TO: METRICONTACT TEAGHERS \ • LINEAft^ - METER t ETC. 

' ■ . . y" . \ 

In 'Advance : i - ^ ' • '^ ' ^ * - -^ V 

^ Record, previous attendancei save sheetp Prepare a.^ne^ shfeet. ^ , • ' 

^'^^ Ask teachers, to collect shade ends (any store that sells shades willV 



give you cut-off, ends ) < 



You Need 1^ 



(1) Scissors ^ ^ ' ' . ' 

(2) Glue and/or masking tape . - ' 

(Xlj Magic markers < * * ^ , 

(4) Tag board or seritence strips 

(5) Mettr sticks ; ^ •^'v^ 
^ (6) Trundle wheel 

(7) Personal scale = (really should be oqt every tjime!) - \ - 

Suggested Activities; 

(1) Make the 2-meter tape ' 
-(2) Complete Centimeters To Go Around (work in pairs) 

(3) Suggest j jfor class uses mpklng the l^ape at school, completing a sheet 
at home for student and friend or family member*, i 

(4) M^ke height measuras on tagboard or permanent one. On a window shade 
j^' et)d, ' . ' 

(5) ^ave each one make a list cjf five addition and five subtraction 
/problems based on the map suitable to grade level* ^ 

I Use a triindle wheel and/or meter sticks to measure and mark a 

. ^ 10-metar (in a hall?) and a lOO^meter distance (f ronjt--t^lk? ) , Leave 
marks for students to see. " . ' \ 



NOTES 



(1) The one=meter folding meter measure ( iO *dm). (pattern ^ih your ngtebook) 
is 'best when you first introduce the meter ai a unit, especially at 
l^wer 'grade levels. The two-meter measuring tape is accepted better 
by older students - they can number only at decimeter intervals if the 
wish. Handled with reasonable carej it will lastp If you do not 
have a commercially-made tape to keep in your room (5pc at Woolworths) 
you can reinforce' 'thfe back with masking tape for more durability* 

(2) Centimeters To Go Around is an important activity - it makes metric 
measure personal. Along with this,^ reminds them to check own weight 
in kilograjns, ~ ^ . 

(3) The Nor t-h- Carolina distances were converted (wash my mouth with soap!) 
from a road map table. Maybe someone will do a better North tZarolina 
map and let us reproduce it fqr everyone, 

(4) Note that Milli's Tind the- Line is ^'self--che'cking, 'since correct • 
responses make a message (Thank You, Gwen Jones!) 
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Make n two-met|t meaiuring tape. Cut out the strips and paste or. t»pe 
together (put the tape pn the back). Numbfer it. Roll it up or I 
fold it and keep It in a book, ' ' • • ' 
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CENTIMETERS TO GO AROUND ' ^ ^ ' . 



Use.. a metric tape measure to f ind out' iiDma important information about *^ r ^ 
^^rself. First, jae If you can find a measuTement' (fingernail , finger width*?? 
that is^juat one centimeUer, Then find yoUtt » ' / ■ 

" ' ' ' cm 
cm- 
cm 



cm 



cm 



cm 



crn 



cm 



cm 



cm 



cm 




Compare your height and your armspan* If you were in the -picture above ^ 



would the. figure Look Like thii 



or this 



or this 



Dr. Neir Solomon in his popular medical column gives these ideaU^ /pro- 
portions: ".*.for a well proportioned figure, your ankle shoulJ measure 
one-and-a-half times your wrist. Your calf should measure twice your wrist 
and your thigh three times your wrist. Your waist should be four times your 
wrist, and your hips and buat si^x tim.es your wrist measurement . " 

If your measurements fall within a 5= to 8*centimeter range in certain spots ^ 
.your body is still well proportioned. Check your*s out! 
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TO J METigCCONTACT TEACHERS AREA - SQUARES 



In Advance} 



Record previous attandance * save sign In sheet - ^pjp^^^re a new onai 

You Mead I * 

(1) A filmstrip on area, if .aval labia ^ and projactor 

(2) Vtanaparent grids and/or grid pager . 

(3) cm cubes / ' r ' 

(4) Scissors 

(5) Old newspapars ^ k " 

(6) >tesklng tape ' < ^ ^) ^ 

< ■ * • ■ 

.Suggested Activities : i ' 

(1) Measuring With Squares - emphasize that area is expressed as the 
numbe^ of squares that will fit* into a given plane spacer After 
guesbingj use transparent grl^s td check. Or cover the figure with 
cubes ^ then count, \ 

(2) On feiie back of a sheets trace tJif%^utllne> of your hand. Count the 
sq^re centimeters of area - count only those squames with more than 
half inside. ' * ^ 

(3) Just flane Squares - persuade them to cut out Che figure and cut 
along the dotted line. DO NOT introducei area formulas, although 
this may lead to discussion of such, 

(4) ^" Make a square meter pattern out of newspaper. Use patterp^s to 

estimate the area of the room in square -meters* These activities 
shoul'd concentrate on the size and shape of m- and cm^. Or use 
/ masking tape or plastic tape to mark off a on the floor. 

Ass ignment i 

(1) Make three square meters for use in your classroom - more about this 
next time, ^ 

(2) Estimate the number; of square meters of carpet needed for a room in 
your house . 



NOTES: 
^ — — ^ 



(1) The MiLIi Patli is a visual introduction to cent ime ter^^squares . 
Although second or^third grades will not understand area, they 
can begin to associVte the terms with the form, 

(2) Measuring With Squares introduces/^ the idea of mentally fittings 
squares into an araa* Begin by drawing a square centimeter. 

= This sheet may ftot be possible for a child until third or fourth 
grade, - - ^ 

(3) lJust Plane Squares is a much more advanced exercise, intermediate 
students may U3e exercises like this as a discovery route to 
formulas - junior high students probably should. But use of 
formulas should not be expected or sought until equations are 

i n t r o d u c e d , I 



o u 
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I llj f S com'ing To ^ouLY hou.se. 

i Thm^ p aTk s i^A plans To 
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cm' 
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MEASURING WITH SQl/ARES 



A square eantimeter (cm ) looks like thlaj " ^ 

It is one eentlmeter long and one centiieter wide. The little ^ fn cm^ ' 
^ in^ans the figure Has two ilmensions* 



gu^s be] 



Oount the squares in the figures beloV to find their area in square 
centimeters. 



(a) 



(3) 



cm' 



Now estimate the number' of square centimeters in the figtjres below. Can you find 
a way to measure them? 
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I. 



AND fyTHER fi^.f^pRS 



Guesg ^'Actual 



cm 



^ 



2, 



3, 





Use a Uransparcnt: grid, or cut out the figures and place them on grid paper. 
Sometimes it is helpful to cut the figure into parts and rearrange them* 

Bonus activity: t>n the back of this same page, see how many different shapes- 
you can draw that have an area of twelve square centimeters and sides that are 
a whol e' nurnbe r units (centiruc-ters ) long. 



ERIC 
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TOi METRICONTACT TEACHERS 



^ VOLUME - CUBES 



In- Advance! 

(i) 

(2) 



You Need: 
(U 
(2) 
(3) 
(4) 
(5) 
(6) 

■ s (7) 
(8) 



Record attendance of •previous sessioni save sheet . Prepare a new 
sign In sheets . . 

If there is no blackboard In your maeting area, sketch a pattern for 
a dm3 on a sheet of oaDar. a 

i 

10 cm 
10 cm 



cm cubes^ 

Parmanant ink pens - fine tip 

2 cm blank cubes (wood, foam rubber, paper) 

String 0 

cm rulers and meter sticks 

Construction paper (30 x 42 cm or more) 

Scissors ^ 

Paste or Masking tape 



10 cm 



10 



naaded, 

from construction^ 
Suggest they may 



Suggested Activitiasj, 

(1) Complete the two worksheets ^tfing cm cubes as 

(2) Make a cubic decimeter and a cubic centima tar 
paper. Show a pattern, but do hot use to trace, 
want to write some metric notes on the outside* . 

(3) ^ Make # cubic meter in one corner if possible , using 3 square meters , 

a metre stlcfc, and string, 

(4) Make two or more game cubej^ and. try out Sumthlng Else^ (This is not 
an elementary leyel game!) 

Ass ignment i 

Make game c ubes suitable for use in your classroom, "Be sure you can play 
soma game with your st-udents. 



NOTES! 



(1) Cubes and Other Solids^ emphasizes the fact that volume is expressed 
in terms of ^the number of cubes that will fill a; thi^aa dimensional 
space, Thii should be^n with actually fitting cubes into spaces , 
Elementary students can .do these exercises, 

(2) Building in Three Dimensiofts continues the idea of cubes occupying 
space, and relates to area by counting of squares that show. This 
sheet can be completed by students at intermadiate level. Junior 
high students can generalize rules from it. 

(5) Water Ways relates length, area, volume, and liquid capacity, one of 

the special advantages of the metric system, 
(4) Learn to call these- game cubes , not dice, to emphasize their shape. 
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' CUBES AND OTHER SOL IDS 



y Kach udgc 1^^ uiu con 



( i CU L cr I on , 



Th is is a cubic c en I 1 fue 4 e r 

The little"^ in ciu^^ nifans the figiirt- has th ree d iinciis ioiu. i U'n)j,lh, 
width, and height. 



Find the valunie at ^nch of the ^igl;^e^^ he I ow , - a^:^ unii n^; that (aeh litlU 

cube is a cubLc ciint iinti 1 1: r * Ik^ntenibtir to count ihr nnvij vuu cannui ^ec . 




I. 



7< 



,5: .r-. 



ERIC 
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BUILDING IN' THREE DLMENSIONS 



Use centirnGtcr cubes. Build a larger cube 2 cm x 2 cm x 2 cm. 
Suppose that you painted the outside qnl^ wltli silver paint. 
Answer these questions. , * 



How man y cm cubes did you us e ? 



ciri cubes 



What is the vo lume ot the Uirger cube? 

2 

What is the ar^a painted? cm 



cm 



llow many cm cubes are painted: 
a . o n f D u r s ides? 

b. on three sides? ____ 

c . on two sides? ____ 

d. on one sicie? - 
V ^ o n no :;ides? 




Now builci a cube ^ ciu 'k ' rrn x i cm. Suppose you painted the ou tside on b 
wi t/i f Li't-r paint. Now misw^-^' these questions, 

\ . How inanv ^ cubes did .vuu use? cm cubes 



What is the vo lume ot the iar^e cube? 

2 

What i.^ t!u- area lyaintud/ cm 



)W many .:ubcs arc painted 



a. i.>!i If.) lit' si do 5^ 

b , on t h L"£ c si dt- 

c . on I wo sides- 

d . ou on :i I dv ' 

c , oi\ lU) . ' .,le 




' "H \l ,l; :N{ ;i: . huaiMiu' btiildiiiK a ^'f cvn x ?* em x 4 cm rube. Try to answer tliesc 
qut:bLiuna ai^ li It wcru painted silver on the outside on Ly . If necessary, 
huild thi- L ut)t^ t.o check vour answers. 



iUiw 

Wh.i. 



: nhe 



;iE)V c:ii cnbi^s did ycuj use,' 
! t lu' VO l umv n i t he 1 a r .;t 
i : i ij e I Tt'a p.i i n t vd ? 
.luv c uh^ are p.i i nt ed i 

a . ou lout s I tU^s 
. iMi i luce ^. i.de 
Oil ? Wn s i dfS j 
Oil < M n ■ s i t h ' 
e u 11 o s i d o ; ; / 



Guess 



cm 
i/ ube s 
i 

cm 
cm" 

i 



Chcc ked 
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M£t^iCubit The Fun Dimension 

Use 2 cm cubes made of wood, plastic^ foam rubber, or cardboard. Print 
..the words or symbols with indelible ink,' Make at least one full set. 

Cube 

Number Markings 





length 


vo ^me 


mass 


di s tance 


capacity 


weigh 


2 , 


me t cr 


Liter 


gram 


m 


, 1 


g 


_K 


m i 1 1 i 


C e n 1 1 


dec i 


deka 


hec to 


kilo 


4 . 


rti 


c 


d 


da 


h 


k 


b * 


O.OOi 


0.0 I 


0.1 


10 


100 


1000 


b , 


rnm 


'crn 


dm 


dam 


hm 


km 




mg 


eg 


dg 


dag 


hg 






ml 


cl 


dl 


dal 


hi 


kl 




null 


cm 


drn i 




kg 


^ ml 






2 


2 .1 




2 




cm 

i 

crii 


dm 


[II 


dam 


hm 


kjii 


li. ■ 




. ni 


3 

dam 


3 

hin 


3 

kill 




1. 


2 


3 


4 


5 


6 



M a t c h ing Grimes 

Street cubes to be used on the basis of current classroom objectives; 
f u r ex Amp Ic : ^ . 

w 

Cubes I and 2 for meaning of root words and their symbols 
Cubes 3 and 4 for prefixes and their symbols 

Cubes 3 and 5 for prefixes and theij. values " . 

Use as iiiany cubes at one time as is consistent with the level of the 
j^tudents. An easy scoring system is 

Match 2 on one throw^j 2 points (or 20), 

Ma tell ^ un one thrown 3 points (or 30) ' - . 

Match 4 on one tiirowj 4[)uLnts(or40)etc. 

[ij=;hest score wins al end of pre -set time period. Or set a point total to 
iuaric thu end of a '^game," 

Sttiii t liing Klse 

1 1 s V V u b e b I 1. a n {1 12. Ro t a t e the t h r ows , with each student r e c o r d i n g his 
t h r o w ( 0 r a 11 t h r o w s ) ^ u n t i 1 e a c h h a s five me a s u r ernen t s (ex ainp I e 6 m ) , F i n d 
thJ'siii;! ol the iiu'asurenientfs , (Vary this by calling for larges^t totaL, 

1. 1 ost tnt aL, first ciu^ innishecf, etc.) 



■M 



Winston'Saleiii/Fursyth Metric Kducation Prqject - ESEA Title -ILL 



Page 37 



WATER WAYS - TUK LLQUID STA_NDARD 



I liter - 

I drn. = 
fl 000 cm' 
Ma's 5 - L kg 



I ■ in a cubic dec ime tet ' "* 
But my friends just call rne 
FilLed with water pure and cold 
One kilogram is what I hold. 



liti 




1 " nl a cubic cent ime ter 
You can call me mi 1 1 i 1 i ter 
The water in me weighs one g^ram 
That's how very small I am. 



COLD WATER CO. 



apac i t)^ : 

kilo I iters or 
3 cubic (tie ter s 

Net Weitiht : 



J met r i c tons 



o 



The cubic meter ^ it i* 



t T u e 



Is called a kiloliter, Loo. 
Put water in, just let it run* 
When full it weighs a metric ton! 



iihfjosc best unit L coruplete tiiese statements: 

'.-'Brin>^ ho[iiL: of inilk* 

• J* -lac': put Lv^o _____ ^ of water in the wading pool* 

3. 1:1 wit L take; seveii _ _ _ oJf = cement for the driveway 



-k'. J/lUt' 



leLtijr weiy,hi^ only twelve 



Fht' iJcirket price lor cotton is now $7 ,275 per 



f. BiiV f i ^ (-}{' potatoes for next wecik, 

['^ r r L p f . .1 ! 1 i (i r ' x t \- of 1 en ion i ij L c; 

.Nnri'! DLdWLUr^s oiv t h^ s [)/i*:e art- not. to scale, 
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TO: "METfllCONTACT TEACHERS . CAPACITY. . LIQUIdS 

In Advance: 

Record attendance of previous session, save sign in sheet; prepare a new 
sheet^ 

You Need: 

(1) A fiimstrip on volume or capacity, if avai Lable, and projector 

(2 ) ^ A litre box \ \ . , ' 

( 3 ) G r a dua t ed cups or cy 1 i nde r s 

(4) Scissors ' • ■ . - ^ • A ^ ■ * 

(5) File cards (10 cm k 15 cm) or sentence strips (10 cm x^60 cm) 
, (6) Pundh, juice, soda, lemon, ice, cups 

Suggested Activities: # 

(1) Filmstrips if available 

(2) Look over the Measuring Liquids sheet and point out the kinds of 
measuring *^jls available in your school. Many are now on sale 
locally. It your school funds permit, have the . punch. 

(-3) Work the Milli Sum or Difference exercise - strefes that each answer 

should Include the unit symbol i exi (I) 33 ml 
(^) Make at. least one of the card games and play in pairs or small groups. 

Note that use of file cards makes them v^y inexpensive. 

A^x lA^nmen t : 

Are you talking ' abou t the metric system and tailing someone else what you 
do each time? When you can "speak metric" fluently, you have mastered it. 

(1) Ail science exercises including liquids should be measured metrically. 
But for introducing the unit, why not a consumable! 

(2) Milli- makes drill in addition and subtraction more fun and self- 
checking. Finely graduated cylinders are not. always available^ This 
gives each student archance to read a milliliter scale iti unit^'^* 

(J) Card games can be diversions or they can be learning tools. £rQper Ix 
laa t c h e d t o' c las s room goa 1 s , they have real potential for motivation 
and painless drill in basic rela tionships » They require- a minimum of 
supc.^rvision , usually encourage the use of metric vocabulary, and all 
witii no pages 'to grade afterward, Bu t , they cannot do it all! Don't 
relv on Lhem boo much." . _ 
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MEASURING LIQUIDS AND THINGS THAT POUR 



In the metric systemi the liter is the unit for measuring.;^liquids . 
A liter is the capacity of a container with inside dimensions ten centi- 
meters .longs ten centimeters wide, and ten centimeters deep* 1000 cm , 
Since ten centimeters make one decimeterj ,the capacity could also be 
called a^cubic decimeteri 1 dm , Such a eontaitier^ made of plastic or 
cardboards Is often called a liter box. ^ . 

For general use, th^re are many kinds of measuring cups marked in 
liters and milliliters (1000 ml make one liter). ' 



liter 
box 



cup 



graduated 
c y 1 i n d e r 



beakers 



fruit 

jars 




f lasks 




cups and pitchers 




Now make ZQ_u_rself a MetriCoole^-^ 
'rakt! one 24CJ niJ-. cup 

Add 60 mLf crushed ice or 2 large cubes' 

Pour in 120 mL fruit Juicy red Hawaiian Punch, chilled 
45 nrL^ cranberry juiccj chilled 
JO rn Li lemon or orange soda, chilled 

^iariiLsii v/ith thin lemon slicfe. (On a hot dayj use a tall glass and double 

the recipe I ) 

i f )T F For I e: n p c o p 1 o , v o u n e u d o n e each of 46 o 2 , 'Pun ch ^ 1 6 o z , . Ju i c e ^ a n d \ 
12 o z , soda , . 



) 



= = Ad a p t c- d tJ r OH! a r c c i p o d e v c 1 o p e d b y R J Fo o d s home e c o nom i s t s , 



^ 4 



Page 40 



90 



80^ 



EKLC 



^0 — 



A 

V 

B 
' W 



D 

Y 

E 
Z 

F 
A 

G 
B 



Find each sum or difference, Writa the letter 
nearest .your answer over the problem number. 



60 



H 

I 

D 



40^ 



30 



(1) 


12 mL + 


21 mL - 


(2) 


82 mL - 


72 mL ^ 


(3) 


22 mLTf 


13 mL + 5 mL - 


(4) 


2 cL+ 6 


3 mU^ 


(5) 


87 mU- 


42 mL - 


(6) 


7 mL + 6 


cL + 13 mL ^ 


(7) 


9 dU - 8 


db - 


(8) 


104 rriL - 


19 mL - 


<9) 


3 cL+ 3 


mL + 2 cL = 



(10) 3 cL - 15 mL - 



20 



10 



K 
F 

L 
G 

M 
H 

N 

I 

0 

J 

P 
K 
0 

R 
M 



T 
0 



IC 



Ni 

THi 



ITER 




(■1) (2) (3) (4) 

(5) ' TeT" ' (7) (8)' ' (9) (10) 
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CARD SETS TO MAKE 



Set A: 2 eacH 



Set B: 




2 wild cards - play only in runs 
1^ super wild - play in books or runs 

Any horiEontal row makes a book,' 
Any vertical set of four consecu- 
tive (same column) is a run* 



2 each 



ki logram 
hec togram 
dekagram 
gram 

decigram 
cent igram 
mi 1 1 igram 



ki lo liter 
hec toll ter 
dekali ter 
liter 
deci liter 
centi 1 1 tar 
milliliter 



ki lome t er 



hectometer ^ 
dekame ter 
me ter 
dacime t er 
centimeter 
mi 1 1 imet er 



I each. Set A 
1 each, Set B 



^e t C : 5 each 1 cm line segment 



cni 
dm 







4 


4 cm 


M i i 








5 cm 


t! ' II 


Set 




4 each 


10 hm 


1 k_m 








10 dam 


1 hm 








10 m 


1 dam 








10 dm 


1 m 








10 cm 


1 dm 








1 0 mrn 


1 cm 


Set 


G* 


3 each 


100 m 


10 dam 








200 m 


20 dam 








500 m 


50 dam 








600 m 


60 dam 


Set 


^: 


3 each 


100 rrm 


10 cm 








200 miri 


20 cm 








500 rm 


50 cm 








600 mm 


60 cm 


Set 


I: 


2 each 


km 


1000 








hm 


100 








dam 


10 








m 










dm 










cm 


6\oi 








rrnn 


O.'DOl 



6 cm line segment 
/ cm 



10 

Set E l 
4 each 



cm 
cm 

cm 



100 hm 
100 dam 
100 m2 
100 .dm^ 
100 cm^ 
100 mm 



2 




A match in this 
any combination 
length I 2_cm and 



will match 5 cm 
label segments* 
jjler hand^r| ^^"^ 



Set F 



1000 hm 
1000 d 
1000 m 



each 1000 dam 

1000 dm^ 
1000 cm^ 
1000^ mm:* 




dam 

3 

1 dm^ 

1 cm" 



1 hm 

2 hm 

5 hm 

6 hm 

1 dm 

2 dm 

5 dm 

6 dm 



lo; 

10,: 
10 
10 
10 
10 



6 each 300 m 

30 dam 
3 hm 



6 each 300 mm ^^^bject: make a 
30 cm — — 
3 dm 



me te 



'ime play as sets A and 



-h 
-2 
-3 



Filing cards (4x6) cut into thirds make satisfactory and very inexMnsive cards* 
Sentence strips (4x24^) cut into two^inch (excuse the four-letter word!) segments 
niake more durable ones* Colored poster board or laminated constyuction paper 
will be more attractive. Blank playing cards are available (see %uide) > 
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i = 

Mi: tr EQUALS » a matching game for any set listed (wild cards may be omitted), - 

- 2 td' b players, seated in a circle 

- shuffLe cards well before starting game 

! 

al one card at a timg face down, circling around to the left until all 
cards are distributed. F^st player to the left of dealer starts the play by 
puLLiti^j^ duwn une of his cards, face up. If the next player to the left can match 
it, he plays the matching card and then plays any other card from his hand, face 
uj . {Mayer to his left matches that one, plays one, etc. If any player cannot 
:::alcli iha card showing, he must pass and player to his left gets the turn. First 
i)lav*. r to plav all his cards if the winner. 

/ 

" variations Deal as above until each player has five cards* Deal one card 
i\\ uiU' center, face up, to be played upon. Place remainder of the deck face down 
lu oruj side as a batik. Play proceeds to the left. If a player cannot match the 
iliuwin,; card, he may Hxaw one from the bank or pass, Note: there is no dis^ 
carding, only play an the showing card. ^ 

A iaatch may be defined 'as j^wo c^ards with exactly the same symbols, a symbol 
and Lh.c vyord it stands for, a symbol and the related value, or two equal values, 
dcpi iicjirvti. upon which set or combination of sets is being used. 



Set A3 Learn Lng words and their symbols ' | 

;cL:. A,B,D,G,11 - relationships between units 

^ei C - estimation in centimeters, visual discrimination 

Set K ^ area relationships. 

.ict (• v')fiinic relationships 

L - juaiar high or advanced intermediates 

t G & H - developed for underachieving sixth graders 

'itjt A or D " as a matching game, can be played by, second graders who know 
t he alphabet ^ 



/ 



r 
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TO,: METRLCONTACT TEACHERS MASS - WEIGHT - FORCE 

\ 

In Advance: 



(I) Rfecurd attendance of previous session - prepare a new sheet. S^ave 
the old one. 

^ 2) You may want to ask others to brinp^ supplies for masses - check 
through your list, 

( 3) Call the Pro ject Office to get copies' of the Teacher Survey to use at 
the Tast session - 727-8022/- Violet Daniel, "this is the pos t- tes t . 



^,1) A films trip on mass or weight, if available , and projector 

2 ) Me L r i c p G r so na 1 s ca 1 e 
\ ^/ cm cubes - 1 gram 
! ') , A can of sand 

^ .) Sonie sinalL stones of various masses 

( b ,) Mode I i ng c lay " '- 

(V) A variety of scales j balance and spring 

^' - ) Ma^^o 3ets 

('O Coat hanger, ruler, paperclips, cups, string 
^Lud Activities: 



( 1 ) Show the films tri^^ ' , 

(2) Complete Mass^ a fersonal Matter . See if workshop members can relate 
Lo previous times '.the^- ^eighed^ (but don ' t ask how many kilograms they 

' ^ gained!) ■. \ yy9^- \ ^ /" ' ' 

" s; (5r Coai^ictG Ups and Down's gheetC . It is snrprising that many people do 
no t ..-.i-eally understand balance, 
(-i) Woiik on^'the remaining- two sheets in small groups j changing stations 
3jJ aLi have a chance to do each one. 

i^nr^t■^ t i 



key Lev; your {naterials and your copy of the Parentis Guide in preparation 
fur .i hsrLef "test" next ^t.im^ (easy multiple choice)* There is no "passing" 
uiT "fa I! in,;" grade , but each one must take it to receive credi,t for the 
v;ark:,hop - Ke^fd page^ 9 in the Parent's Guide. 

Th- -I) [ t;d: the.!^e sheets is to gain familiarity with the two commonly 
used Liuit::: of [Tiass* the kilogram and the gram. Stress that we seldom use 
scales except lor our own weight - most items we buy are already marked and 
packa^ied, or the weighingH^. done by a clerk. We do need to know that the 
-ar-t: [) re fixes are, used as wit\ the meter and the liter, and that the 
■ l- riMal works the same way. WeN also need to develop a feel for the gram 
.tucl Mu: kiLo^^rafii, so that we ca|i make reasonable estimates* 



\ 
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& 



r/femerv%be»", k \ I o aj m S are rno ^-e rhq n 



b 



0q 



u d 



I 



mdss.) Ch^ok \j 



& pei-joh^/ s£^/e^ /e> r/hd } he mass 
S & v'eva.l large oh J e cTs , ^ ^ can 
fioij Tfit alije^cT ujhi)t. sTa r\d' a^i the. 





^ s s ' 


G- w. e- ft * 


. A t T u_ ,ia Vv 


I. Cilci 1 V' 






2.5TacW of baoMs 


— J^^ 


,\ 


5. 




' 1 

1 
1 
1 






1 


.5"". 
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Mass Has Its Ups and Downs i 

The balance tells you which of two thing's has the greater mass, because ^e 
heavier object goes dowi . If their mass is the same , the balance stays level. 

Draw a picture to illustrate each set: 
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Must^^l Always Fall MWN? 

Soiiie words to be used? 

Force - something that causas an object to move 
Mass - a measure of the amount of material In an object 
Gravity ^ the force that the earth has on an object, 

Niu^idcMi: 

2 magnets (alike) 
A nickel ^ 
-iOine string 
A wire coat hanger 
z large steel paper clips 
2 paper cups (alike) 
c rn -gram c u b e <f 
A wo o d e n ruler with holes at 
cenLt^r and each end 

Make a balance like the one shown above. (If the two ends do not hang level, 
add a small piece of masking tape to the higher end.) 

Hold A nickel above one of the cups; turn It loose, 

Wliat happened ? 




In which direction did it fall? 
Lt 0used that result ? 



ill V 



What happened to the cup? 

What happened to the ruler ?^ 

What happened to the other cup? 



;* a vAii i ubv in the other cup and see what happens* How many cubes does it 



1 



take to niake the ruler level again? 

Art; the nickel and the cubes the same size? 

V/haf i. s Lhe iiame when the ruler is level? 



lilt: rnagnet over one of the paper clips and see what happens. 
Did the cup "fall" UP? 

W'oulcl "tnove" be a better word for what happened? _ 

r.aii .th.e inagnet move the cup down? How? 
1 1 iiiove the cup sideways? ^ 



Wha 



t would iiappen if you held a niagnet on the opposite side of the cup at 



\hv same tiine? 



Try out your theory, 



i.an yi)u dtiscribe how to tell wlitm two masses are^ eq^ual? 
Can you (fuscr ibe'^how to tell when two forces are equal? 
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SANDBOX METRICS - Let*s Make a Mass 



You wil I need : 

A large can of clean sand 

A large flat box or tray 

A balance scale and a spring scale 

cm cubes and large masses 

'cups spoon, liter box 

plastic bag^ and ties 

modeling clay, masking tape 

rock collection 

Ltrd the 'mass of : , 

(a.) A cup g 



(h) A cup filled with sand _ 

(c) A cupful of sand g 

ul ) On e s p o o n f u 1 of s and 

(e) One -ha If cup of sand 




(f ) Ivstlmate number of spoonfuls in one-half cup 

(g) Put that number of spoonfuls in the cup and check by finding 
tlit^ inaas in grams g 

(h) the litre box g 

(i) oife litre of sand g 

■ = y . 

(j) I 000 litres of sand g or kg 



UsinL; plastic bags, make masses of 100 g, 200 g, 500 g', and 1 000 g, 'Tie 

securely, put in second bag, tie again (so a mass won't become a mess!)* 
Remember to Include both bags when^ you check the mass. 
Now ruck along with a spring scale, ^ 

(a) Find the weight of a collection of five stones _^ ^g. 

(10 nsui^ t hc^ balance scale, put the stones in order from Light to 

ht-avLuHt . Use niasking tape to la^l them. Find the mass of eachj add, 
aiid coniparc with (a), 
lieterniine the cause, 
(t ) lh;e inodtilLn^i clay to made a mass that you think is equal to that^f 
each rock. Check on the balance scale. Were you closed ^^ ^ \ 
Mak^^ a st't of Muia 1 1 masses From modeling clay (10 g, 20 g, 50 g) . K 



If there is a difference , see if you can 
Should weight and mass be equal? 



C(Mi[d sou iisf LOcks as masses/ 



What are the problems? 
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(l^ Record attendance from previous sesalon and prepare a new sign In 
^ sheet with date* Kmrnp all these , 

(2) Ask teaehira to bring L* Eggs or other small eontal,ners 

(3) Be sure you have on hand Teaeh^r Su%fey forms, 

(4) Be sure you have on hand Certificate Renewal 'forms* 



You Need: 



U) 

(2) 
(3) 
(4) 



A list of measurement terms (bottom of page) 
Construction paper ^ tagboard, or file carda 
Felt ppns or nriagic markers 
Scisiors 



gu££ettied Activities: 

Ul) Complete any Cirtificate Renewal forms fil^ished by Dr. Sandefur*s 
office (Return these to him,) ' ^ ^ 

f (2) Complete Teacher Survey forms to be returned to project office^ 

(3) Work on the activity iheeta or make Scrambled EgEs. 

AssiRnment i 

Workshop leader - complete attendance recorda - get all forms sent in. 



Notes I 



These pu2zlas will require attention to ^at units measure familiar 
things and how the names are spelled. Scrambled Eggs (one word at a 
time) is an activity suitable at many grade levels. Scrambled Words 
illustrates use of a few easy worda for intermediate level" students. 



Some Maas 


lurement Words i 






day 


meter 


Celsius 


milligram 


are 


liter 


kllOTOtt 


centigram 


cent 


ton 


decigram 


hectogram 


dime 


dol lar 


dekagram 


millimeter 


hour 


second 


kilogram 


centimeter 


week K 


minute 


decimeter 


hectometer 


year 


decade 


dekameter 


milliliter 


gram 


degree 


kilometer 


centl liter 


watt 


century , 


deciliter 


hectoliter 


month 


hectare 


dekaliter 


micrometer 






klloliter 


metric ton 






« 





f :• 



c 

RIC 

0; 

S 



13 



U 



12 



14 



13 



ACROSS 

I, Ten s - one metre 
4. Bise iniasufi of length 

6. A long' dlstince 

7, Unit for your mss 

9. What a balance sciU meisyris 

II. Vou miy buy milk by the 

13. Miisure lan^ by the _ 

14, A new nime for Centi|radi 
15* Ten years 



DOWN 

2, 1000 I Mke a mitre 

3i 10 inirilmetres 

5, A small miss 

8, Half a tennis court is about an 

10. Base unit for time 

U, 60 mlnutss 

HOTEi This puzzle uses RE spellin| throughout, 



P/A/J 1ke Jn' J Jen 



-rhm tn. 



✓ 1 








C 




A/ 


S> 


a 


M 






r 


H 








D 


» - - - 


E 




T 


1 


c 


E 




s 


• R 


a 


J 








/ 


L 


L 


7 




M 


r 




£ 


L 


A/ 


p 






D 


L 


S 


H 




E 


N 






0 


1 


A 








0 


O 


1 


C 




A/ 


T 




m 




T 


. R 


B 


M 
M 




L 


& 


u 


e 


T 


0 


E 


c 


1 


& 


R 


A 


M 






L 


R 


S 


A/ 


U 




A 


s 


3 


u 


E 


A] 


r 


«H 

H 




A 




V 


T 


H 


e 


a 


T 


a 




R 


A 




w 
1 


4^ 

o 


R 


m 


S 


u 






N 


0 


e 


U- 


A 


V 


/ 


u 


rough 


D 




& 








H 


J 


H 






A 


A/ 


o 
kl 




A 


r 


D 


y 


A/ 


& 


w 


T 


O 


i 


y 






a tior 


»el,lii 


y 


R 


e 




0 




E 


K 


U 




A 


P 


T 


Edoc 


« 

SI 


H 


E 


c 


■r 






£ 




R 


R 


s 


£ 


E 


Etric 


uses 




p 


f 




D 


E 


K 




m 


E 


T 


R 


e 




N 










L 


I 








T 


/? 


B 


w 


>» 

£0 
M 

O 


3 
w 




D 


B 




D 




a 






L 


e 


4 


s 








T 


K 


R 


a 


&■ 




e 




J 


X 


T 


i 

C 

o 




/ 


L 




Y 


£ 


A 


/? 


3 


0 






m 


r 


Wins! 






l< 




■ \ 

■\ 


K 


1 




0 


m 


<e 


T 


R 





ERIC 



C R A M B LED E G-G S 



* 'The lettirs for thasa maasurement words were cut out, and each was 
stored in a L'eggi egg. When the eggs were opened, the words were all 
' mixed up,^ See^ how many you can put into the right order. 



1 . N 0 T N E 

2. M^ A r'g 

3. METTERNICE 

4. LARLIMMIG 

5. L E M M I R E L T I 

6. T R I L E * 

7. 'CREEMITED 

8. N E C T 

9. RI'LTILLIME 
L U C E S S I 



10 



11. KIRMALOG 



12. 



14. 



A R E Y 



13. D R E E G E 



L A R 0 L D 



15, TOMETREECH 




Winston-Salem/Forsyth Metric Education Project - ESEA Title III 



4 



.^jiese 'words dre all, mixed u p. ^ 

Sfee \f you cdn put t he le^tev- s * ) n 
t/ie right or de r to »/nct k e mctr/c tvoW^. 

/, NV^ROi ■ ■ _: 

Z. T'REEM 

3, METTETRWICE — 

TRILE _____ 

5. /ilKETROLE : L ____ 

^. K/RM/\L.OG ^__^_' 

1. LUCESSI _ _. 
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